<L W 7 Jfc^ 



(i2)1tlfttAftttf=S-3iiT4*M£;h.fe9KtilM 



/ (19)1*jMDttBr4r4t11M 



(43) IK^HB 
2004 ^9 ^ 30 B (30.09.2004) 




PCT 



(10) SBS^fflS# 
WO 2004/084322 Al 



(51) HI8*#i*#g 7 : H01L 37/02, 27/10, 29/788, 41/08 
(21) HB&mii§#: PCT/JP20O4/002889 



(22> mmmma-. 

(25) SKtBBICDWig: 

(26) Hfg^BBOSSi: 
(30) 

4$i|2003-071584 



2004 ^3fl5S (05.03.2004) 
2003 ^3 E 1 7 B ( 1 7.03 .2003) JP 



(71) tbGBA (Mkm^<±x<D^miz'D^x): 

frBti£ A^^ft WSP&Ht (JAPAN SCIENCE AND 
TECHNOLOGY AGENCY) [JP/JP]; T 332-0012 i$5 
IS JllPrfj ^HTBSTi 1 §8§ Saitama (JP). 

(72) »9l*;£J:U? 

(ISHIDA,Makoto) [JP/JP]; =r 441-8125 g ft] !1 g*g 
Tfi BftS-Tl 13|3§ Aichi (JP). JgB *DW 
(SAWADA,Kazuaki) [JP/JP]; f 441-8066 SttilR'&ffi 
rfj i^(l5Br±Jl — Tl 3f 1-3 O 4^- Aichi (JP). 

(AKALDaisuke) [JP/JP]; f 441-8122 Sftl 
WSISm XffiBT^AVUS 7#ife2^^.flBISITS 
Aichi (JP). SfeJII Eff (YOKAWA,Mikako) [JP/JP]; T 
441-8157 g*P»^*gm±fffflr±JSl 3 5S162-B 
Aichi (JP). SCfl- (HIRABAYASHI,Keisuke) 



[jp/jp]; t 441-8151 §*q* e*gm f@Hr^mtaji 

1 6 0 Sift A- 1 O 8 Aichi (JP). 

(74) ftSA: 5ff* =3= (SHIMIZUJMamoru); f 101-0053 M 
J£» ^fftHE #BaH±ftBT7Sife1 O AHtfjU 

Tokyo (JP). 

(si) jtsH («*<*> #i^is»k £-c<Das0>art«&*< 

bT*6>: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KB, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ 
VC, VN, YU, ZA, ZM, ZW. 

(84) »SB(S^(D^E^isy, ±xomm<Dfc&mmtf 

rTHB>: ARIPO (BW, GH, GM, KB, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 1-7-/7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — □ y / i (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, ffi, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

<j>H4 y^^j - hi £#is„ 



(54) Title: SEMICONDUCTOR ELEMENT, SEMICONDUCTOR SENSOR AND SEMICONDUCTOR MEMORY ELEMENT 



m 
oo 



O 



(57) Abstract: A semiconductor element, a semiconductor sen- 
sor and a semiconductor memory element in which an MFMIS 
structure having a lower electrode can be integrated with an inte- 
grated circuit. A r-Al 2 0 3 single crystal film (2) is grown epitax- 
ially on a semiconductor single crystal substrate (1), and a single 
crystal Pt thin film (3) is grown epitaxially on the X -A1 2 0 3 single 
crystal film (2). 

*mi*mmm*£m&-?z 0 *»it*iss*«(i)±icxe^*s/^;ujss$tLfcr-Ai 2 03m$gsK(2)^*L. *<d 

r -ai 2 o 3 * tt ft K(2)± iz x tf * * * ftPt»flt(3) £ m~t % . 




WO 2004/084322 



PCT/JP2004/002889 



m m # 

mi 

$a^> ass***®**^ mmmm, mms^m, EEsa&m. nz&em&t^^ 

#/&JK#£/*ft»#/¥## (Me tal/Ferroelectric/M 
eta 1/Insul ator/Semi conductor : MFMI S) 18 

h ©is # & M 0 1±4 * 3 v > t±3tM«# 'MS # #> t igJH tft-jt^S. 

^ 0 mfmi smmz^x^ %m i mm*&mnM±izB$.tsti&fc&, mmiz 

t (Pt) ^<fbnt^§. 
Sfc, -fe>-9--7 a /^X<Z)^{-*5^T. Pb (Zr, Ti) 0 3 (PZT) 



WO 2004/084322 



PCT/JP2004/002889 



1) Mlzffix_%ztX\ &h&1&t£5$8m^*ttztib*to&tix^&o 

p zt coo i ) zmztzmz^ T%$wm<DP t & ( o o i ) rnxm^tzmm 
n^-r&i&g^&o. mte'tn&itep t zm&tz&izm.ifegkMgo coon 

li«$nt^^ 0 tfc. 5/'Ja> (S i) SSiI(^>'J3V (S i) 1 
ft§t£7«U ^©^?>&:l#aLfcS*££ffl^££<hlz c bi9. Pt (1 1 
1) SB^jgiii-ecDi^PZT (111) @BftJ^>Wlh?£&o 
[#§£>0§* 1 ] 

mm 2 0 0 2 - 2 6 1 2 4 9 (14-51 IH 2 ) 

[##fF3£IK 1 ] 

b# mi 9®fcmwm^mim&mm<k^mM, 3o a -zA-6 

_hlHL/cJ:^^. imnW&vmtltzP ZT (OOl) £ffl^*:MFMI s*# 
^^»^lll^*--#:<hL/c^Wx$r{^-r'l>/::^(i:. Pt (0 0 1) 

t^^## (mx-it, s i) »w^fe^n-cv^„ — m&$imztix^& 

W H MgO (0 0 1) ±m<DW>£*mtzirzt&Xizte 

x^te^tz&iz^ ¥mWKy-v--tet~iztem^&ztrfx%tefr^tz 0 

r-Ah 0 3 #$£IIJBi£WU i©r-Ah 0 3 m^H±^a.tr^^ 
;mMe& P t &|g& #* * 3 ^r#m f * . 

2 



WO 2004/084322 



PCT/JP2004/002889 



r-Al, 0 3 JftgMt&WU -®r-A 1 z 0 3 &m&m±iz^?*is* 

c 3 ] _ttB c n ttiit c 2 ] fam^^ii^&^T. im#mfom£& 
c 4 ] jbiB c 3 ) mm^mwm.^^x^ mbs i m^mm^mm^ 

( l 0 0) Mr«&&ztZWM£'t& a 

[ 5 ) _fcJB C 2 K C 3 ] Ittzlt C 4 ] IB«o¥##:m^^^^-C. ful33£S§ 
«#^J@I£: bT. B aM g F 4 > Bi 4 T i 3 Oi 2 > (Bi, La) 4 T i 3 0 
, 2 . BaTiOs . B a* Sr,-, Ti0 3 . S r B i 3 Ta 2 0» . PbTi 
Oa . Pb y La,-, Z r x T i i- x 0 3 > ZnO©^^ ^iTtifr(Dmm*m 

ti/cr-Al z 0 3 W B I?:Wt> eiOr-Alz 0 3 fg H B s i±tit7 + 

C7] ±ib C6] tmcD^mw^yy— mfc^-c. huIb^##^ h b b *«^s 

C8] ±13 C6] IBm^^#-fev9— t-*5^T. bu1B¥###I£ b 0 S«(^ 
(93 _LIB [63 l3mo¥^#-fe>-9— f-M>T. BUIB^^migal*^^ 
CI 03 ±13 [9] i3fc<2¥#f*-te>-9— l-M^T. mjI3±$P«@<hHuf3^t.- 

C 1 1 3 ¥##l3'tt^^^fc^T> ±IB C 1 3 ~ C 5 3 ©Mtifr 1 3llBS©¥ 



WO 2004/084322 PCT/JP2004/002889 

m 1 mt^ P 1 1 r - A 1 ■ 0 3 ©X tr^;b^(D^MT^^@Hg$r^t- 

^2i(t *^(^§^r-Al 2 0, (0 0 1) /Si (0 0 1) 

SH 3 HH±. *^(3^^^#|g B s a7 -A 1,0) ( 0 0 1 ) /S i ( 0 0 1 ) 
3SH*<£> R H E E D^* — >*^^-0T?fe«5. 
^40(t *^©Hi^lj^tPt/r-AI 2 0, ( 0 0 1 ) /Si (0 

o l ) a^©8M2l-e&£o 

3H5EH±> ^^©^Ife^j^^l-P t/r-A l 2 0 3 ( 0 0 l)/Si (0 
0 1) ltfflRHEED/^-> (^<Z) 1) %7rs-tm-e&% 0 

f 6 Itt, *iBI©H»J^/^tP t / 7 - A 1 2 0 » (0 0 1) /Si (0 
0 1) li®RHEEDA7-> (^-©2) £*criH-<?fe<£o 
^7Eltt. H6m©RHEED/^-><£>X7K>y b{iiW:(Dffl%_$:mirm-£fo& 0 
RMtM h. LXCOP t/f 7yf 7 (1 0 - 1 2) /S i (001) 
X R D;n° ? - > £ o 

m9HItt. ^©HH^j^^tMFMI SM-feV-9— (-e© 1 ) OiffMHI-e 

"So 

Sgl Omit, *fP£cDHWJ£^i-MFM I SM-feVif- (^<E>2) ©$tMISI 
SHI 2HK±. ^BH^WJ^^I-^^U^^Wi-^MFM I S-FET1 

*mm$, s is^_h(cm^ie^si^^ft$-a:. ^^m^ B ^ii±^p t 



WO 2004/084322 



PCT/JP2004/002889 



fcU r-Al, 0 3 *tizmi-&£7\z.Ltz 0 



(3*1) 









» ^ 5£ ft 


p t 






a = b = c =3092 A 








a = b =7. 95 A c =7. 79A 


Mg 0 






a = b = c =4. 21A 



-e&«9> $10 (a) liP tolg^IEB. $10 (b) (ir-Al, 0. <£>H!^ 

*t:#;M?H&©BSgtMfc)u r-Al 2 0 3 %$HzM& hW 1 HI (b) d^-TJ: 
•9(3. A 1 ©M'C?:£;£#|j£fc|l££: — ^ Ptof^^ $10 

(a) P tCDm'b&lDmfetMZZttfTSZo 

LfctfoT. (001) W-tT^H^SegteP ttr-Ah 0 3 

tin ire<& & 0 ^ l tc^ uyt^HF^ftJ: 0. Pt (00 1) It 

r-Ah Oi (001) S*5j:tfP t (00 DffiiMgO (00 1) It© 



0*2) 







P t (001) -A-A1 2 0 3 (001) 


1.496 


P t (001) -Mg 0 (001) 


6. 8% 



-A 1 2 0 3 ^©3M£||P t o a fcT^*S/ir;^ft©prffitt«:^t 

5 



WO 2004/084322 



PCT/JP2004/002889 



w%(oumzfrfr&±^gf-$M 1 xm ^ frizz nx^& a z.n\z& vmztiz 
mmcommmm^m 2 ism*-*-. 
m 2 m i±*mw izt^^si s«±^ f ? * :> ^ $ -t^j^n r - a 

1 2 0 3 §i<D$rMIII-e&& 0 

ZCDmizte^x^ Si ( 0 0 l ) l_h(!iit.°^^ri/^;i/^SLfcr -A 1 

2 0 3 (001)12 tf^m^ti & ^mmmm^wimmmm. (rhee 
m 3 mitm 2 miz^-rmm^r - a i 2 o 3 (ood/si (oodis 

©RHEEDA7->^t. 

^^3HU: 0. Si (0 0 DIIl±!ixh7 + ^t;*Ucr-Al 
2 0 3 ( 0 0 l) fl!2^#|^ H -efe^3<h^^^o *IPJ!-m. zoLxm 
ZHtzr-A I2O3 (00l)/Si(00l) Wfc (£TF. SUzA l 2 0 3 

I4i(i*»I»]^tPt/r-Al 2 O a (0 0 1) /Si (0 0 

£>J:t>'TMA (tri -methyl amine) *WmfXtir& cold 
-wall CVD^B^J;<9Si ( 0 0 1 ) 1 ±.\zx.W ^ frfc&is 
■&tzr — A 1 2 Os i2 (14 nm) ^SttlTS^ P tii3 &RFX 

0 °C £ xmt£ &tz 0 4tm Ltz PttI3 (D%£gh&* R H E E D iz J: 0 ffiffi Lfc 
iW, 5 Hk 0 6 H#M) 0 
£0Pt/7-Al. 0 3 ( 0 0 1 ) /S i (0 0 1) »*M©fFM-7-n-fexte. 
(1) £1\ Si (0 0 1) mmi±lzj$mLtzr-A 1 2 O a (0 0 1)0 
2frbte&Al 2 0 3 S1S*RFX/^y ^^a^A-T^o 

( 2 ) ^(3. ^^ai^I^K^vyiCckO. H£Jt 1 x 1 0' 2 To r r 

frt> 1 x 1 O-'Torr <7>®H£-??J#*l-f 

(3) Ar^^il^iAU 1 x 1 0-°To r rfr£ 1 

6 



WO 2004/084322 



PCT/JP2004/002889 



x i o - 3 t o r r ommzm^-tZa 

(4) #^t% mminjmMte& lf )> ai , o a mmzs 5 otsitiztom-t 

(5) mz, r^XT^^^t^. 

So 

£1\ ^5l§I(-^-rRHEED/^->T'«. Pt ( 0 0 2 ) M^m^ir^ fcT 
-^©W^tiTi>«9> Pt# (0 0 1 ) @Blq]LT^'i»3i:^5IM-etfc 0 J; 0 
l¥lffl{-«> 5 0 0 °C-e(DX/N o «y 9X\,±^ (111) :fe«fctf ( 0 0 2 ) Oil 

l> t- ? ^ti$J£ n-Cfe <9 m^n(OF t ^§I;«fi LT^So 5 5 0 °C T* ( 0 0 

2 ) (D tr- ^ iffa < gtft£&&fc#. (l i l ) (D f- ? & t>-f^{^^ -cfc 0 . 
^t-?*v^;uj&RLT^ft^ 0 6 0 O'coit-a-eii. (Ill) 
±lz9HtX ( 0 0 2 ) t-?O^Wlfco 

Sfc. ^6HI^^RHE E D(3io^T^X7K«y b/^->#«!l£n. Pt 

(0 0 1 ) #7 -A 1 2 O, (001) ±.{zx.W*isv))s$L^X^&Z.ttf 
mUX^tZo ff-Ah O, (t77-f7) ORM±(3|Hl1i(Z)^#{Ci5U 

TP t^X/^y^Lfc^. (0 0 1) W.fa(Dmtemz>tl-f, ( 1 1 1) ffifat 

ISJUJ: 0 . A 1 , O 3 «^±^#$^ H P t (001) £5tfg 
M^LfcJ; -9 V>T+I- 7 7^7 (10-12) ®±C:P t 

LfcJt-a-ii. m 8 miz^-r & o & hid 12ft© p tgi^fb^K s i 
s^ffl^T. pt (o o i) mznzn&otemm&r-Ai 2 o 3 £ffl^£ 

7 



WO 2004/084322 



PCT/JP2004/002889 



mmm i ) jMWz v-9— . ^fm-fe>^-©«^j i 

m 9 V^TM?t$ ftfcM F M I S Mir V9— 

o#lJ&»TMIII-e&£ 0 

^9H^-rj;-9^, Si (OOl)Sfil l±tW B ©r-Al 2 0 3 
(0 0 l) Ml 2 &J&S£-fc!r/c^ av KU >?<Dtztb5 umM&<DS i J£$£J| 
SMI 3&J&g£-tf£. *>*>3A„ C©«JSt±. SOI (Silicon On 

Insulator) ^©^t?fFMLfc S 0 I «jft*fflv» 

^©S ifgiill Sldf^Cr-Ah 0 3 ( 0 0 l) mi 4 

£o mocvd^ *fcttv>y;usu x/N°<y ?nkx*%mnwmmi 6& 

T* a. vfvm. Z. <D <fc -9 Kjftj& $ ft fc±g|$m@ l 7 P t TSPMffi l 5 fW J- . 
-T^bt.. S i 2 1 ±(3#,^ r -A 1 2 O 3 ( 0 0 1 ) 12 2 , l|M&fg 

ptrgi3«@2 3. mmmwmm2 4. ±sb®is2 s^mlt. s is«2 i 

iffe B 0 r-Ah 0 3 ( 0 0 1 ) 12 2©-^t(ix«yf >^a§';t^2 



WO 2004/084322 



PCT/JP2004/002889 



mmwkwmotzJtxD s i w& 2 1 © ^ ^ > s i 2 1 t>n 

£<z>iai3iA>-c. 3 1 teTSI$m@ (^f^^^^^^p tffll) . 3 2t±3i 

s§«#si§!. 3 3 ttjigp«ai N 3 4 ttjfijat. 3 5 \tnmhsk v^y?*?, 36 

ttY-K 3 7, 3'8(±7-X- KWa 3 9 ttl?ISE ( V D D ) «i\ 4 
0 ti-fe ££3^7 (Vout) Sft?t?fc£. 

-Tcbd^^ lWh7>^X^ (£L<(iMOS h7>^^) 3 5 X»nj±M 

i©mtc*JV>T. 4 CS . 4 2,4 3(27-X • Kb 

4 4ti^fll [it:^*V + ;i/*iejlr-Al . 0 3 ( 0 0 1 ) m . 4 
5l±TSPSJS (^tr^ + v/^;i.#ig B B 0 P ttt) > 4 6 4 7 tt± 

r-A 1 2 Oj I) 4 4. fit, *©±fcTffl«ffii:LT&JR (x^^i/f 
• KK>4 2 , 4 3 KtziMSftaWi*. -tSBMtl 4 7 OV^^i 

7(3. *>^^cD«i±^T 5 v) snfr&p-f sas#sfch.ft<.ft* 0 

9 



WO 2004/084322 



PCT/JP2004/002889 



^BMMWmmt BaMgF< > B i 1 T i 3 O 1 3 ^ (Bi.L 

a) 4 Ti 3 Oi 2 > BaTiOa > Ba, Sri-, Ti0 3 . SrBia Ta 2 
0 9 . PbTi0 3 > Pb y Lai- y Zr, Ti.-» 0 3 > Zn0(09*>> 

nfr comm *. ffl v> & j; -9 -r n \* <t v \ 
^Bg»¥##m : ?> ^aw*-fe>*-i5«fc tjteftiwwatt*?^ ^^Mi 



WO 2004/084322 PCT/JP2004/002889 

I 

li ^< (D IS H 

1 . 

2. 

¥##^*gSS«±^ tr ? * * £ Htz r - A 1 » 0 3 #*&flI8&& w 

3 . 

nam i 2iH«©¥##m^(-^v>T. tna^aM*#«sss«t u-c. 

4 . 

m^3IBm©¥##0^^*5^-C. HuiSS i (10 0) 

5. 

B a M g F 4 . Bi 4 T i 3 Oi 2 . (Bi, La) 4 T i 3 0, 2 . BaTiOa > 
B a, Sri-, Ti0 3 . S r B i 2 Ta 2 0 9 > PbTi0 3 > Pb y La.- 

y zr, t i ,-, o 3 . zno©^, ^rnfrnwmzm^&z t**mt-t 

¥*MMMg J&a&fc±te * k ° * * ~> +- £ ft 7 - A 1 « 0 3 jHR & w 
U Ir-Ah 0 3 #*gSBLh^^^ + ^ + ^#*S^P t?fgi£l8:tt£ £: £ 

7. 

l l 



WO 2004/084322 



PCT/JP2004/002889 



8. 

9. 
1 0 . 

SflJft® 9 iem©¥*ffc-fe > -9" - E *5 v <> T . ffrl3±$P«l £ huIB^ f ? 4- $/ + )V 

if— • 

11. 



1 2 



WO 2004/084322 



PCT/JP2004/002889 




1 / 8 



WO 2004/084322 



PCT/JP2004/002889 




2/8 



WO 2004/084322 



PCT/JP2004/002889 




3 / 8 



WO 2004/084322 



PCT/JP2004/002889 



m 5 m 




4/8 



WO 2004/084322 



PCT/JP2004/002889 



[001] 

(022) (012) (0*02) (0T2) (022) 

T T M 1 

(02 1| (OVI) «X)1) (0 ^ 11) 0) 21) 

(020) (010) (000) (0T0) (020) 

[010]*—* 4 * *— >[010] 

® 

[100] 
< 100 > Ait 



[110]«- 





[001] 




(112) 


(002) 


(112) 


_r 

(in) 




(ill) 


m 

(Tip) 


( j 15 
(000) 


— • 
(110) 


® 
[110] 



-►[110] 



<m>xm 



5/8 



WO 2004/084322 



PCT/JP2004/002889 



m s 



3* 
"35 





Pt(111) 


— 1 — 1 — 1 — I — 1 — 


1 




JU, 

I i i i — i — 



20 



30 40 50 

29 (degree) 



60 



6/8 



WO 2004/084322 



PCT/JP2004/002889 




m 10 



25 




24 



■k<-kw:wk-:-:-:-k«-»> 



23 



'/////////////, 



.22 



,21 



7 / 8 



WO 2004/084322 



PCT/JP2004/002889 




8 / 8 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/002889 



CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L37/02, H01L27/10, 



H01L29/788, H01L41/08 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H01L37/02, H01L27/10, H01L29/788, H01L41/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. . DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 9-089651 A (Horiba, Ltd.) , 1-11 

04 April, 1997 (04.04.97), 
Full text; all drawings 
(Family: none) 

A JP 2002-289793 A (Fujitsu Ltd.), 1-11 

04 October, 2002 (04.10.02), 
Full, text; all drawings 
(Family: none) 

A JP 2002-151654 A (Sharp Corp.), 1-11 

24 May, 2002 (24.05.02), 
Full text; all drawings 
(Family: none) 



GO Further documents are listed in the continuation of Box C. 



□ See patent family annex. 



* Special categories of cited documents: 

'A** document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

'CT document referring to an oral disclosure, use, exhibition or other means 
'P" document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
13 May, 2004 (13.05.04) 


Date of mailing of the international search report 
25 May, 2004 (25.05.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/002889 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6139971 A (SIEMENS AG.)/ 
31 October, 2000 (31.10.00), 
Full text; all drawings 
& JP 2000-515329 A 
Full text; all drawings 

& DE 19630110 Al & EP 914677 Al 



1-11 



& KR 16270 A 
& WO 98/5062 Al 



& TW 362225 B 



n/vr/ic a /ii a ( — ~+:~,,„+;^„ j „i *a /j ir\r>A\ 



lli}JSS## PCT/JP2004/002889 



A. 3SK©S1-5^©5>|g (HB£#f*F#5gi (IPC)) 

Int. CI' H01L3 7/0 2, H01L27/10, H01L2 9/788, H01L41/08 



B. WaEtrffofe^ 

WaESrlTofcft/MRJffl. (H|^#fF^ (IPC) ) 



Int. CI' H01L3 7/0 2, H01L27/10, H01L2 9/788, H01L41/08 



R*BXffi*r$&fll 1 9 22-1 9 9 6f 

n*m<&Mmmmm<&m 1971-2004^ 

a*mmmmmmm-&m 1994-2004^ 

H*B&ffl*r&SA&4g 1 99 6-2004^ 



B\mxm<n 



X 



A 



JP 9-089651 A (l^^ttmHHf^f) 
1 9 9 7. 04. 04, £X, ±M (7r5P-ftU 

JP 2002-289793 A (£±SStfc5*£Hfc) 
20 0 2. 1 0. 04, &m (7T$V~frV) 

JP 2002-151654 A (V*— ^sS^fc) 
20 0 2. 0 5. 24, <£X 



1-11 
1-11 
1-11 



13. 0 5. 2004 



R*mt&¥?FT (ISA/JP) 
SMB*# 100-8915 
ftjffC^tt m Efltri* 5IHT S 4 # 3 •*§• 



25. 5. 2004 



«!£#-§- 03-3581-1101 



4 L 



8 4 2 7 



3 4 6 2 



i^PCT/ISA/2 10 (12^) (2004#U) 



B$ltHII#^ PCT/JP2004/00288 9 



US 6139971 A (SIEMENS AKTIENGESELLSCHAFT) 

2000. 10. 3i, &$c, &m 

& JP 2000-515329 A, ^® 

& DE 19630110 Al 

& EP 914677 Al 

& KR 16270 A 

& TW 3 6 2 2 2 5 B 

& WO 98/5062 Al 



1 1 



^PCT/ISA/2 10 (*2^-5?©«*) (2 0 0 4^1J1) 



